























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 1. Facies, facies associations and environments in the Ballagan Formation of the Midland Valley of Scotland and Tweed Basin. The marginal marine 
facies of the Lyne Formation Northumberland – Solway Basin are omitted. Facies descriptions are from the archived borehole logs in the BGS collections 
and from key exposures. Facies association after Bennett et al. (2016). 
Facies Facies description Where seen Depositional environment Facies association 
Dolostone Parallel beds of ferroan dolostone ('cementstone') and dolomitized siltstone; grey but some reddish 
brown; hard, compact, splintery; sporadic records of ostracods, some with shell fragments and 
Chondrites; some beds nodular or with bulbous base; varieties include laminated dolostone, others with 
diffuse top and base; tops may be cracked or brecciated; commonly hosts evaporite nodules 
In all boreholes and 
exposures, varying 
abundance 
Saline - hypersaline flood-
plain lakes, cryptic marine 
flooding 
Freshwater, saline 




Dolomicrite, bluish to greenish grey, pseudobrecciated, cracked and reddened profile; Fe-rich claystone 
fills to cracks; low-angle, concave upwards fractures in upper part of profile resemble pedogenic 
slickensides 
Mains of Errol Member, 




Limestone Grey limestone, porcellaneous, in part pseudobrecciated; or sandy, cross-bedded; with ostracods, fish 
scales and teeth, Spirorbids 
Spilmersford, East Linton 
(top part), Tantallan 
Flood-plain lakes  
Evaporite Diverse suite of subfacies of gypsum and anhydrite nodules, chicken-wire masses, evaporite-rock and 
laminae, hosted by dolostone and laminated grey siltstone facies. Pseudomorphs after halite in siltstone 
facies 
Widespread, except in East 
Lothian 
Hypersaline lakes, brine 




Planar laminated grey and dark grey siltstone and mudstone; disseminated pyrite; ostracods, bivalves, 
fish scales, conchostracans and burrows; sporadic marine taxa; desiccation cracks and roots generally 
absent; typically interbedded with dolostone 
All boreholes and 
exposures 





Grey, purple-grey, mottled grey and brown, red-brown or red and purple; massive to laminated, some 
rippled or disturbed bedding; some rooting and Stigmaria. Interbedded with laminated or ripple-
laminated sandstone 
In all boreholes and 
exposures 
Overbank flooding Overbank 
Ripple-laminated 
sandstone 
Ripple-laminated or cross-laminated, fine-grained with siltstone laminae; plant, shell and fish debris; 
bioturbation in some beds, sporadic records of ?Monocraterion and Planolites; interbedded with 
siltstone; units typically <3 m 
In all boreholes and 
exposures 
Overbank and storm 
flooding into lakes; small 
stream deposits 
 
Palaeosols Few identified in logs; best indicator is record of carbonized root traces in grey siltstone and 'seatclay' or 
'seatearth' (?gleyed inceptisols) but depth of rooting and thickness not given; also rooted fine-sandstone 
(?entisols); unbedded mottled red-brown siltstone may represent vertisols 
Most boreholes; Bute, 
Burnmouth 
Vegetated flood-plain  
‘Mudstone breccia’ 
(sandy siltstone?) 
Greenish grey dolomitized siltstone with irregular dark grey siltstone clasts up to 10mm. Beds 10-84cm. 
(described similarly as 'Clast-rock' in Ascog) 





Conglomerate Round dolostone clasts 1-20mm diameter with calcareous mudstone matrix; plant fragments; beds 18 
cm, siltstone above and below 





Fine, medium and coarse-grained sandstone, trace siltstone; conglomerate at base in some units; 
carbonaceous and micaceous coatings to laminae; massive or cross-bedded, some convolute bedded; 
some units ripple laminated towards top; sporadic beds with mudstone flakes. Units 3 - 15 m thick. Unit 
base sharp, irregular, erosive. Minor bioturbation, rooting at top. Plant debris, 'Stigmaria' pieces. 









'Tuff', 'agglomerate', and tuffaceous siltstone and sandstone; grain size from medium to coarse sand, 
granules and pebbles, coarsest up to 15 cm; clasts of green amygdaloidal 'lava'; dolostone, siltstone; 
bedded units up to 2.5 m thick, occurring sporadically and in packages up to 8 m. 
East Linton, Spilmersford Reworked older volcanic 
deposits and ripped-up 
substrate, probably fluvial 
 


































bedded No of 
beds 










Ascog NS06SE 8 33.09 CYD KNW 27.8 9 3.4 9.1 2.65 0 0 0 0 n.d.* 
Knocknairshill NS37SW10 70.87 CYD KNW 20.6 33 7.5 12.9 1.70 8 0 0 17 49 
Barnhill NS47NW 2 123.08 CYD KNW 8.0 82 11.4 15.7 1.38 2 6 0 30 85 
Loch 
Humhrey NS47NE 1 162.95 CYD 
Not 
reached 6.7 126 12.4 15.1 1.21 6 2 0 64 89 
East Dron NO11NW 24 209.54 Not seen KNW 9.7 127 10.9 16.3 1.49 110 45 10 114 57 
Glenrothes NO20SE 385 157.43 PDB KNW 7.5 159 18.0 16.5 0.92 137 21 2 47 83 
Deaconhill NS43SE 81 150.03 LLGS KNW 1.9 94 16.0 25.1 1.57 4 9 2 12 94 
Blairmulloch NS52NE 21 166.58 CYD Not reached 14.8 83 11.5 19.65 1.71 3 21 1 34 99 
Spilmersford NT46NE 73 258.24 GHV Fault 31.9 63 8.3 23.1 2.82 7 24 2 0 44 
East Linton NT57NE 2 418.17 GHV Not reached 23.8 59 6.6 34.1 5.41 15 62 26 0 42 
Birnieknowes NT77SE 9 200.21 GUL KNW 46.5 33 5.0 16.3 3.24 2 20 1 0 59 
Norham NT94NW 20 490.50 Not seen Not reached 35.5 277 21.5 24.5 1.14 131 128 216 50 16 
Unit codes: BGN Ballagan Formation; CYD Clyde Sandstone Formation; FESD Fell Sandstone Formation, GHV Garleton Hills Volcanic Formation, GUL Gullane Formation, KNW Kinnesswood 2 
Formation, LLGS Lower Limestone Formation 3 
*Log descriptions of mudstone and siltstone units in the Ascog Borehole contain insufficient detail for analysis 4 
 5 
